Limited information exists on the foraging ecology of the long-legged myotis (Myotis volans), especially with regard to use of available foraging habitats in large, relatively contiguous forested landscapes. During the summers of 2004 and 2005, we radiotagged adult long-legged myotis (n ¼ 70) in north-central Idaho to estimate the size of home ranges and to evaluate use of available foraging habitats. Size of home range and core areas was measured for individuals with !31 locations (n ¼ 30) using the adaptive kernel method, and selection among available foraging habitats was evaluated using Euclidean distance analysis. Home-range estimates did not differ among males, pregnant females, and lactating females (P ¼ 0.52). Core-area estimates also did not differ among males, pregnant females, and lactating females (P ¼ 0.62). Second-order habitat analysis, based on vegetation, showed that home ranges of males (P ¼ 0.01), pregnant females (P ¼ 0.001), and lactating females (P ¼ 0.001) all were closest to stands of medium-diameter trees, that is, trees predominantly 12.7-38.0 cm diameter at breast height (dbh), that also contained larger snags typically used as roosts ( X ¼ 54.0 cm dbh; n ¼ 100). Second-order habitat analysis, based on slope position, showed that home ranges of males (P ¼ 0.0001), pregnant females (P ¼ 0.001), and lactating females (P ¼ 0.001) were closest to mid-slope positions. Third-order habitat analysis, based on either vegetation or slope position, did not differ from random use for males, pregnant females, and lactating females. More lepidopterans were captured in black-light traps at mid-slope positions than either upper or lower slope positions. Fecal pellets (n ¼ 171) from 62 long-legged myotis revealed a diet primarily composed of Lepidoptera (49.2% volume, 100% frequency) and Coleoptera (31.1% volume, 100% frequency). Examination of our data demonstrates the importance of forest stand structure, topographic position, and abundance of moths in foraging habitat for long-legged myotis.
Bats inhabiting the private and commercial forests of the Pacific Northwest in North America are faced with a landscape historically composed of old-growth coniferous forest being replaced with a mosaic of younger, intensively managed stands. In spite of major changes to the landscape in the Pacific Northwest, effective bat conservation can take place in this region with careful consideration of both stand-level and landscape-level habitat components (Wigley et al. 2007 ). The impact of change to forest structure, both within and among forest stands, is important to understand and essential to forest managers in determining how best to conserve habitats for forest-dwelling bats (Duchamp et al. 2007; Hayes and Loeb 2007) . Our purpose was to assess the nighttime movements and habitat use of the long-legged myotis (Myotis volans), including an analysis of prey selection and availability, in a heavily forested region of the Pacific Northwest subject to extensive timber harvesting.
The long-legged myotis is listed as special concern in many jurisdictions, including Idaho, because limited data exist on its population status and habitat requirements (Adams 2003; Harvey et al. 1999) . Investigating the relationship between roosting and foraging behavior in this species is necessary to understand how the long-legged myotis uses available habitats and how it is likely to be affected by forest management. This is especially important in forested regions, such as north-central Idaho, where timber extraction is a major component of the regional economy.
The increasing number of studies of foraging and roosting behavior of forest-dwelling, insectivorous bats largely supports the view that a landscape that includes forest stands of different ages and varying structural complexity is necessary to sustain populations (Hayes and Loeb 2007) . The recent increase in research on forest-dwelling bats includes work on long-legged myotis, but the information that exists provides a confusing picture of the ecology of this species. Perhaps reflecting geographical differences, there is seemingly contradictory evidence demonstrating that the long-legged myotis is both a generalist in terms of diet (Fenton and Bell 1981; Freeman 1981; Whitaker et al. 1981) as well as one that tends to specialize on Lepidoptera (Black 1974; Saunders and Barclay 1992; Warner 1985; Whitaker et al. 1977 Whitaker et al. , 1981 . Saunders and Barclay (1992) suggested that habitat use of long-legged myotis is a function of these bats tracking the abundance of moths. To evaluate this hypothesis, studies of long-legged myotis that simultaneously investigate the relationship among stand age, forest structure, and prey availability are needed.
Data for habitat and landscape-scale characteristics selected by long-legged myotis in choosing roosting habitat are equally variable. Thomas (1988) found an association with stands of old-growth Douglas-fir (Pseudotsuga menziesii), whereas others have reported no association between specific seral stages of forest and roosting and foraging habitat of this species (Humes et al. 1999; Ormsbee and McComb 1998) . Ormsbee and McComb (1998) observed that long-legged myotis selected large-diameter snags ( X ¼ 97 cm) that extended above the canopy, and that roosts were typically in upland habitats and closer to streams than random snags. Roost trees of long-legged myotis also have been shown to be closer to other snags and in areas with greater snag density and basal area (Cryan et al. 2001; Rabe et al. 1998; Vonhof and Barclay 1996) . Baker and Lacki (2006) found that reproductive condition affected roosting behavior of female long-legged myotis, with pregnant females primarily roosting in thin-barked snags and lactating females roosting in thick-barked snags. Reproductive condition also influenced where females roosted on the landscape; pregnant females typically chose roosts in riparian areas, whereas lactating females more commonly roosted in upslope landscape positions.
Examination of data on home-range size and use of foraging areas by insectivorous bats reveals considerable variation among species and among sex and age classes within species (Fellers and Pierson 2002; Korine and Pinshow 2004; O'Donnell 2001; Robinson and Stebbings 1997; Waldien and Hayes 2001) . In North America, for example, home-range size of female little brown bats (Myotis lucifugus) declined after parturition (Henry et al. 2002) . This reduction was attributed to lactating females needing to frequently return to the roost to nurse their young. In contrast, home-range size increased during lactation in eastern red bats (Lasiurus borealis- Hutchinson and Lacki 1999) . Foraging areas of Ozark bigeared bats (Corynorhinus townsendii ingens) increased after parturition, only to decline in size once lactation ceased (Clark et al. 1993) . There is no published study of home-range size of long-legged myotis; however, based on the findings of Saunders and Barclay (1992) we predict location and size of home ranges to be affected by the geographic distribution and abundance of moth prey, with bats choosing to forage and roost in close proximity to where moths are readily available.
MATERIALS AND METHODS
Study area.-The study took place near the town of Elk River, Idaho (46.7838N, 116.1788W). The study area is a topographically diverse landscape with considerable local variation. Bats were sampled in 2 predominantly forested watersheds to provide for replication at the landscape scale. The Long Meadow Creek watershed ranges from 760 to 1,410 m above sea level and was designated as a high-elevation watershed. The Elk Creek watershed ranges from 480 to 1,080 m above sea level and was designated as a low-elevation watershed. There was no lake or large water body situated within either watershed. Instead, there were small vernal pools that dried up in mid-to late summer and larger, permanent ponds. These water sources were sparsely scattered across the watersheds and were focal points for capturing bats.
Land ownership and, therefore, management was diverse, with most of the area intensively managed for timber production. The forest included even-and uneven-aged stands created by a variety of silvicultural treatments. The dominant vegetation consisted of stands of ponderosa pine (Pinus ponderosa), grand fir (Abies grandis), western red cedar (Thuja plicata), western hemlock (Tsuga heterophylla), Douglas-fir, and western larch (Larix occidentalis). Climate is mild and dry with average daily temperatures from June to August ranging from 6.728C to 25.58C and an average of 3.89 cm of precipitation per month (www.wrcc.dri.edu).
Capture and tracking techniques.-Bats were captured in monofilament nylon mist nets from 1 June to 20 August in 2004 and 2005. Age, sex, forearm length, mass, and reproductive status were recorded for all long-legged myotis captured. Each bat was held in a small cloth bag for about 15 min to collect feces for diet analysis. Adult male and female long-legged myotis weighing . 7 g were fitted with 0.35-to 0.42-g radiotransmitters (model LB-2N; Holohil Systems Ltd., Carp, Ontario, Canada). Transmitters were attached to the dorsal region using surgical cement (Skin-bond; Smith and Nephew United, Largo, Florida), and bats were held for 20-30 min to ensure adequate attachment. The maximum additional wing loading permitted was 6%. This magnitude of loading is just above the upper limit recommended by Aldridge and Brigham (1988) . All protocols were approved by the University of Kentucky Institutional Animal Care and Use Committee (IACUC no. 00219A2001) and follow guidelines approved by the American Society of Mammalogists (Animal Care and Use Committee 1998) .
We tracked radiotagged long-legged myotis to their day roosts each day with TRX-2000S telemetry receivers and 3-element Yagi antennas (Wildlife Materials Inc., Murphysboro, Illinois). Global positioning system coordinates were collected for each roost (Trimble, Sunnyvale, California). Individual day roosts were often used by the same bat for multiple days, but a roost location was only used once per bat in our analysis to estimate home range and core areas. Frequency of roosts among habitats and slope positions was compared, separately, using chi-square tests.
We used triangulation followed by ground-truthing of telemetry data to determine the location of radiotagged bats during their nightly foraging activities. From sunset to midnight, 2 or 3 observers were positioned at designated tracking stations at high points within watersheds. Observers recorded simultaneous azimuths for each bat and estimated locations were derived via triangulation (White and Garrott 1990) . Other personnel were dispatched to a road or trail close to the estimated location of the bat to verify that the individual was in the vicinity. Bat locations found to be inaccurate by ground-truthing were not used in our analysis.
Azimuths were not taken at rigid time intervals as is common in other studies (Henry et al. 2002; Menzel et al. 2001; Sparks et al. 2005; Waldien and Hayes 2001) . Instead, azimuths were recorded at 2-to 5-min intervals with a single bat followed for up to 15 min before switching to another bat. Individuals were tracked for 1-5 nonconsecutive nights ( X ¼ 2.53 nights 6 0.2 SE). Generally, 5 tracking nights required roughly a 2-week period during which a bat was tracked.
Home-range analysis.-Autocorrelation among triangulated locations is possible when locations are obtained over short time intervals (Swihart and Slade 1985) . Tests of independence among telemetry locations exist (Swihart and Slade 1985) , but others have shown that determining the point at which adding locations does not increase home-range size, the stable home range, is an adequate substitute for testing and correcting for a lack of independence (i.e., autocorrelation effects) when estimating the size of home ranges (Aebischer et al. 1993 ). Thus, we used the stable home-range technique to minimize autocorrelation effects. Regardless, because data for each bat were collected during a short time period (, 2 weeks), the likelihood that some autocorrelation was present in the data remains high.
Ground-truthed azimuths were entered into program Locate II (Nams 2000) to obtain coordinates. Only 2 azimuths were used to determine each bat location, because use of .2 azimuths did not necessarily increase accuracy or precision when tracking other animal species (Nams and Boutin 1991) . ArcView version 3.2 (ESRI Corporation, Redlands, California) was used to calculate 95% home-range and 50% core-area estimates of bats using the Animal Movement Extension version 1.1 (Hooge and Eichenlaub 1997) . We recalculated 95% home-range estimates for each bat in 5-location increments, randomly chosen among locations, to determine the sample size at which the home range stabilized; the average number of locations required for stable home ranges among radiotagged individuals served as the cutoff for inclusion of a bat in further analyses. We used the adaptive kernel method (Seaman et al. 1999; Seaman and Powell 1996) to calculate areas, and used the least-squares cross-validation method recommended by Worton (1989) to obtain the smoothing parameter. We performed Kruskal-Wallis tests to evaluate whether the size of home ranges and core areas differed among males, pregnant females, and lactating females.
Habitat analysis.-Habitat use was analyzed using the Euclidean distance method (Conner et al. 2003; Conner and Plowman 2001) . Euclidean distance analysis takes patch shape and size into account, does not need to have a study area defined for 3rd-order habitat analysis, has lower type I error rates than compositional analysis, and does not require calculation of telemetry error (Bingham and Brennan 2004; Conner et al. 2003; Garshelis 2000) . We performed 2nd-order, or the location of home ranges of bats relative to habitats across the landscape, and 3rd-order, or use of habitats by bats within home ranges, habitat analyses. We report if home ranges or locations were found closer to, or farther from, a habitat than was expected under random use. It has been demonstrated that in situations where some locations are found in all available habitats, indicating that the distances to habitats are traversable by the study organism, as is the case for long-legged myotis in our study, results from distance analysis can be interpreted as use or nonuse of habitats (Conner et al. 2003; Conner and Plowman 2001) .
We defined a spatial area to conduct 2nd-order habitat analyses. For each watershed we created polygons in ArcView 3.2 that surrounded all bat locations. These polygons extended beyond bat locations by the farthest distance a bat was observed traveling in a single night within its respective watershed, 5.1 km and 3.9 km for the high-elevation and lowelevation watersheds, respectively. In this way, the size of study areas was determined separately for each watershed.
Two separate habitat groupings were evaluated within both 2nd-and 3rd-order habitat analyses; the 1st used vegetation to delineate habitats and the 2nd used slope positions within watersheds. Vegetation data were obtained from the United States Forest Service (Orofino, Idaho) and Forest Holdings, Inc. (Lewiston, Idaho). We chose to use a diameter classification scheme for forested habitats, because it was available for both watersheds and because forest stands classified by mean tree diameter are likely to be relevant to foraging bats because they represent differences in forest age, the amount of clutter, and the availability of roosts.
We delineated 5 habitats based on vegetation classes. Stands of seedlings represented young, small-diameter trees and recent clear-cuts where few, if any, potential roosts were available. Stands of medium-diameter trees were dominated by stems 12.7-38 cm diameter at breast height (dbh). These habitats also contained large-diameter snags left behind after timber harvest that resulted in snags . 30 cm dbh; these snags were used as roost trees by long-legged myotis. Stands of large-diameter trees were composed mostly of stems . 38 cm dbh. These were not old-growth stands, but had lower stem densities, a more open canopy, and a more developed understory than stands of seedling and medium-diameter trees. Open habitats were dominated by shrubs, grasses, and forbs. Although these areas were structurally similar to recently cut forests, the composition of vegetation was different. Differences in vegetation were presumed to result in differences in the availability and composition of insect prey, rendering open habitats functionally different from seedling stands from the perspective of a foraging bat. Riparian habitats were streams enclosed on both sides with a 25-m buffer zone. A width of 25 m was chosen because streams in these areas were often steeply cut and did not have riparian vegetation present beyond 25 m from the stream edge.
Data for slope position were derived from elevation data based on geographic information system coverage available on the Idaho geospatial database Web site (http://inside.uidaho. edu/geodata/geo.htm). Each watershed was broken into 3 slope positions for habitat analysis. Lower slopes were defined as the lower one-third of each watershed, upper slopes as the highest one-third, with mid-slopes in between. Analysis by slope position permitted a direct comparison of foraging behavior with data collected on insect abundance.
Distances of observed and random (expected) locations to available habitats were calculated in ArcView 3.2. To determine 2nd-order habitat selection, 3,000 random points were generated within each watershed and the minimum distances of random points to each available habitat or slope position were calculated. For 3rd-order habitat selection, 1,000 random points were generated within a rectangular area encompassing a bat's 95% home range, and points contained within the home range were used to determine minimum distances. Mean minimum distances for a set of random (expected) points represented habitat use under the null hypothesis of random selection. Thus, when habitat use is completely random, mean distances of bat locations or home ranges divided by mean distances of random points equals 1 across all habitats or slope positions, respectively. We analyzed the ratios of the minimum distances of bat locations or home ranges and random (expected) locations to available habitats or slope positions using a multivariate analysis of variance. Where evidence for habitat selection was found, t-tests were used to rank habitats or slope positions in order of closest to farthest from bat locations or home ranges (Conner et al. 2003; Conner and Plowman 2001) .
Diet analysis and insect sampling.-Fecal pellets were dissected and insect remains identified to taxonomic order. We estimated the percent volume of each order present in each pellet. We dissected up to 3 pellets from an individual bat and used the average values of pellets to represent the individual in further analyses. Frequency of occurrence of taxonomic orders of prey in fecal pellets also was determined for each bat. Percent volumes of prey in fecal pellets among males, pregnant females, and lactating females were compared using KruskalWallis tests and Dunn's tests for multiple comparisons. We did not statistically assess frequency of occurrence because of the absence of variation within some insect orders among sex or reproductive class groupings or both.
In 2005 we used black-light traps to estimate abundance of potential insect prey. Light traps were set out at sunset and operated for 5 h on 12 nights throughout the summer, with trapping conducted for 6 nights in each watershed. Insects captured in traps were killed with ethyl acetate. We established 2 sets of light traps in each watershed, each with a lower, mid-, and upper slope position. All slope positions in a trap set were sampled on the same night, and each trap set was sampled a total of 3 times. Traps were placed at upper, mid-, and lower slope positions so numbers and biomass of insects captured in black-light traps could be compared to the results of habitat analyses by slope position. Insects collected were identified to the ordinal level; the number of individuals in each order was determined for each sample and the total mass of each order was measured. The number and biomass of each order were compared among slope positions using Kruskal-Wallis tests.
RESULTS
Capture success and location of roosts.-Mist nets were set for 268 net-nights in the low-elevation watershed and 263 netnights in high-elevation watershed. We captured long-legged myotis at all netting locations, including 19 in the lowelevation watershed and 22 in the high-elevation watershed. A total of 147 long-legged myotis was captured, including 66 adults and 11 juveniles in the low-elevation watershed and 58 adults and 12 juveniles in the high-elevation watershed. The sex ratio varied between watersheds with males comprising 53% of the captures in the low-elevation watershed and 76% of the captures in the high-elevation watershed.
Roosts did not occur equally among habitats (v 2 ¼ 336, d.f. ¼ 4, P , 0.001; Table 1), with more found in stands of medium-diameter trees than other habitats. The diameter of roosts ( X ¼ 54.0 cm 6 1.28 SE; n ¼ 100) exceeded the average diameter range of stands of medium-diameter trees (30-38 cm). Roost trees were likely left during past timber harvests and represented declining trees at the upper range of tree size in medium-diameter stands. Roosts of long-legged myotis also did not occur equally among slope positions (v 2 ¼ 91, d.f. ¼ 2, P , 0.001), with more roosts observed at mid-slope positions than either upper or lower slope positions.
Radiotelemetry.-A signal was received from 1 or more telemetry stations on 73% of attempts to locate a bat, and mobile observers verified 49% of triangulation points. Homerange estimates among bats stabilized at 15-45 radiolocations ( X ¼ 31 locations 6 1.4 SE). Therefore, bats with less than 31 locations were excluded from further analysis to minimize the influence of spurious outcomes due to lower sample size of locations for these bats. This approach resulted in sufficient data to assess home-range sizes for 30 (42.8%) of 70 radiotagged individuals. Nonpregnant females were dropped from analyses because of the small sample size of individuals (n ¼ 2) with a sufficient number of locations. Size of home ranges and core areas did not differ among adult males, pregnant females, or lactating females (Table 2) . Males exhibited the greatest variance in home-range size and were responsible for the largest (3,029-ha) and smallest (16.5-ha) estimates of home-range size. Habitat use.-Second-order habitat use of bats by vegetation was nonrandom for males (Wilks' lambda ¼ 0.02, F ¼ 27.0, P , 0.01), pregnant females (Wilks' lambda ¼ 0.03, F ¼ 33.2, P , 0.001), and lactating females (Wilks' lambda ¼ 0.02, F ¼ 46.5, P , 0.001). Home ranges of males and pregnant and lactating females were closest to stands of medium-diameter trees and farthest from stands of large-diameter trees (Table 3) Second-order habitat use of bats by slope position was nonrandom for males (Wilks' lambda ¼ 0.003, F ¼ 513.0, P , 0.0001), pregnant females (Wilks' lambda ¼ 0.07, F ¼ 28.9, P , 0.001), and lactating females (Wilks' lambda ¼ 0.07, F ¼ 30.5, P , 0.001). Home ranges of males and pregnant and lactating females were closest to mid-slope positions and farthest from upper slope positions (Table 4) . Third-order habitat use of bats by slope position did not differ from random for males (Wilks' lambda ¼ 0.68, F ¼ 0.79, P ¼ 0.55), pregnant females (Wilks' lambda ¼ 0.87, F ¼ 0.33, P ¼ 0.80), and lactating females (Wilks' lambda ¼ 0.48, F ¼ 2.52, P ¼ 0.14).
Diet.-Sixty fecal pellets were collected from 20 adult longlegged myotis in 2004 and 111 pellets from 42 adults in 2005. Dissection of fecal pellets revealed a high percent volume and frequency of occurrence of Lepidoptera and Coleoptera, with lesser amounts of Hemiptera, Neuroptera, Trichoptera, Diptera, Hymenoptera, and Homoptera (Table 5) . Other items present in fecal pellets were Acari (mites and ticks), hair, and plant material. Because of the small sample size of nonpregnant females (n ¼ 3) and postlactating females (n ¼ 4), these groups were not included in our statistical analyses.
Greater percent volumes of Lepidoptera and smaller percent volumes of Diptera were found in fecal pellets of lactating females than in pellets of males or pregnant females (Table 5) . Greater percent volumes of Coleoptera were found in fecal pellets produced by pregnant females than for lactating females, but there was no difference between males and either pregnant or lactating females. Greater percent volumes of Trichoptera occurred in fecal pellets of pregnant females than pellets of males, but no difference was detected between pellets of lactating females and either males or pregnant females.
Insect abundance.-Significantly more lepidopterans were captured at mid-slope positions than at lower and upper slope positions (Kruskal-Wallis ¼ 5.22, P ¼ 0.07), but there was no difference in lepidopteran biomass by slope position (KruskalWallis ¼ 4.11, P ¼ 0.13; Table 6 ). There was no difference in either the number or biomass of any other insect order captured by slope position. The combined biomass of all insect orders captured in black-light traps was greater at mid-slope and upper slope positions than at lower slope positions (KruskalWallis ¼ 4.76, P ¼ 0.09), although there was no difference in the number of insects captured in black-light traps by slope position (Kruskal-Wallis ¼ 3.94, P ¼ 0.14). Trichoptera was the only order of insect present in fecal pellets not captured in black-light traps.
DISCUSSION
We found no evidence that home-range or core-area sizes differed among males, pregnant females, and lactating females of long-legged myotis, even though measured values seemed to be larger for males than for both groups of females. Although we detected no differences, radiosignals of lactating females often led back to the roost area where signals remained stationary for intervals ranging from several minutes to more than an hour. Males exhibited more variance in home-range size than females. And, although no other data set exists, the range in the size of estimates recorded for long-legged myotis in this study closely resemble the range of sizes reported for other species of forest-dwelling bats across North America (Lacki et al. 2007 ). There are several reasons or sources of error that contributed to our inability to detect differences in home-range size. First, our criterion for including individuals in the analysis resulted in small sample sizes and limited statistical power to detect differences. Second, bats were only radiotracked from sunset until approximately midnight. Thus, we missed foraging bouts that occurred after our sampling, which likely resulted in underestimates of the amount of area used by these bats during the course of the entire evening. Third, our data were collected in a pulsed manner (,2-week period per bat) and, therefore, reflected a very limited period of the summer foraging season of each bat. Thus, our estimates of home range are likely to be smaller than the actual areas used by individuals throughout the summer. Fourth, adult males that we tracked included individuals sampled from across the entire summer season. Thus, habitat conditions, especially availability of prey, experienced by males that we radiotracked likely varied more than conditions experienced by pregnant and lactating females, because female bats were sampled from within a shorter time period of the growing season. The variability in home-range estimates observed for adult males was likely the result of the sampling approach used and a contributing factor in why statistically significant differences were not achieved. Lastly, only 28 (40%) of 70 radiotagged bats yielded sufficient data to obtain estimates of home range that were usable for comparison, because acquiring reliable estimates entailed obtaining large numbers of relocations per bat (. 31) and this is difficult to achieve in remote forested environments.
Previous comparisons of home-range and foraging-area estimates among sex and reproductive classes of forest-dwelling bats have yielded varying results. Several studies suggest that home ranges or foraging areas differ among sex and reproductive classes (Clark et al. 1993; Duchamp et al. 2004; Henry et al. 2002) , whereas others do not (Menzel et al. 2005; Owen et al. 2003) . In studies where differences were found the direction of change was not consistent among species. Larger foraging areas of female bats during the peak period of lactation were attributed to increased energetic demands (Clark et al. 1993; Kurta et al. 1989 ). In contrast, smaller home ranges or foraging areas during lactation were attributed to adult females needing to repeatedly return to their roost to nurse young (Henry et al. 2002) .
We achieved success (73%) in our ability to obtain signals on foraging bats and were able to ground-truth locations for nearly one-half (49%) of our attempts to triangulate bat locations. This success is encouraging given the rugged topography and logistical difficulties of working in remote mountainous terrain. However, our results should be tempered with the understanding that more than 25% of the time bats could not be located, further suggesting that sizes of home ranges and core areas are conservative estimates of nightly movements. Estimates of home range stabilized at an average of 31 locations, above the minimum number of independent locations needed to accurately estimate home ranges with the adaptive kernel method (Seaman et al. 1999) , suggesting that possible autocorrelation among radiolocations did not likely affect our home-range estimates. We contend that waiting 2-3 min between taking azimuths was a successful approach for collecting data on foraging behavior. Studies of habitat use of forest-dwelling bats in North America are difficult to synthesize (Hayes and Loeb 2007) . Research on various species has found that riparian habitats (Clark et al. 1993; Geggie and Fenton 1985; Grindal et al. 1999; Seidman and Zabel 2001; Waldien and Hayes 2001) , old-growth forests (Jung et al. 1999; Thomas 1988) , thinned forests (Erickson and West 1996; Hayes 2003; Humes et al. 1999) , forest edges (Crampton and Barclay 1998; Hogberg et al. 2002; Krusic et al. 1996; Patriquin and Barclay 2003) , and forest gaps (Erickson and West 1996; Jung et al. 1999; Patriquin and Barclay 2003; Tibbels and Kurta 2003) are all habitats used by some species. Moreover, habitat use has been found to differ among sexes and reproductive classes of bats within species (Clark et al. 1993; Wethington et al. 1996) .
The published data on foraging behavior by long-legged myotis also is variable. Bell (1980) recorded greater occurrences of long-legged myotis in riparian forest, Saunders and Barclay (1992) found this species foraging most often in open habitats and along cliff faces, and Bell (1979, 1981) reported long-legged myotis flying in and beneath the forest canopy. Thomas (1988) reported nearly 3 times the level of activity of long-legged myotis in old-growth Douglas-fir stands, but Humes et al. (1999) found no difference in activity of long-legged myotis among old-growth, thinned, or unthinned stands in western Oregon. This apparent flexibility in habitat use likely reflects the echolocation capability of this species. Long-legged myotis are believed to be able to detect prey from relatively long distances in open spaces, as well as hunt in cluttered habitats such as forest canopies (Fenton and Bell 1979; O'Farrell and Gannon 1999) . Differences in habitat use by long-legged myotis also may be a consequence of variation in land-management across the distribution of the species and, thus, may simply be a reflection of what habitats are actually available. Nevertheless, our results indicate considerable flexibility, as use of available habitats within home ranges of males, pregnant females, and lactating females did not differ from random.
Examination of data on the diet of long-legged myotis indicates that the species preys largely on moths (Black 1974; Saunders and Barclay 1992; Warner 1985; Whitaker et al. 1977 Whitaker et al. , 1981 . Black (1974) concluded that the long-legged myotis is a moth specialist based on the frequency of occurrence of moth remains in fecal pellets. Furthermore, comparatively high values for frequency of occurrence of moths in the diet also have been reported in other studies (Warner 1985; Whitaker et al. 1977 Whitaker et al. , 1981 . Moth scales were found in 100% of the fecal pellets of long-legged myotis we dissected, but the percent volume of moths observed (49%) was far below the 80% threshold for defining specialization proposed by Lacki et al. (2007) . The percent volume of Lepidoptera in the diet of long-legged myotis we observed was similar to the percent volume reported by Freeman (1981) . We found greater volumes and frequencies of occurrence of Coleoptera, Hemiptera, and Trichoptera than previously reported (Black 1974; Saunders and Barclay 1992; Warner 1985; Whitaker et al. 1977 Whitaker et al. , 1981 . Thus, our data only weakly support the hypothesis that the long-legged myotis is a moth specialist (Black 1974) , but clearly highlight the importance of both Lepidoptera and Coleoptera. Together these taxa comprised more than 80% of the diet of populations in north-central Idaho. Saunders and Barclay (1992) hypothesized that for insectivorous bats the discrepancy between observed habitat use and wing morphology indicates that wing morphology is a better predictor of diet. They suggested that maneuverability and a large tail membrane in the long-legged myotis allow these bats to prey more effectively on moths than can other sympatric species, and that observed habitat use in this species is a function of tracking prey densities and not associations with vegetative communities. The importance of moths in the diet of these bats, combined with their random use of habitats within individual home ranges and the positioning of home ranges at slope positions where moths were most abundant, lends support to Saunders and Barclay's (1992) hypothesis that habitat use by long-legged myotis results from these bats tracking patches of moths.
We could not directly address patterns of use of forested stands treated with different silvicultural practices or the importance of old-growth stands (Hayes and Loeb 2007; Wigley et al. 2007 ). This needs to be considered when interpreting our finding that home ranges were established farther than expected from stands of large-diameter trees. Stands of large-diameter trees were not old-growth stands, and although they were composed primarily of trees greater than 38 cm dbh, they likely never reach much larger in size because the landscape is actively managed for timber production. Home ranges may have been located farther than expected from stands of large-diameter trees for several reasons, and our results should not be interpreted as meaning that older stands, or stands composed of larger trees, are poor-quality habitat of long-legged myotis. Stands of large-diameter trees were sometimes used as roosting habitat and were used during foraging bouts of long-legged myotis, as evidenced by 3rd-order habitat analyses. Thus, we believe these forested habitats remain an essential component of the habitat of this species at the landscape-scale.
Examination of our data provides insight into the impact of forest management on foraging and roosting patterns of longlegged myotis in north-central Idaho. Home ranges were closest to forest stands composed primarily of trees 12.7-38.0 cm dbh. Our results indicate the importance of these forested habitats for foraging and also demonstrate the importance of maintaining structural diversity for roosting, because longlegged myotis roosted in these stands in snags with a mean diameter of 54.0 cm, much larger than the average range of diameter sizes typical of these stands of timber. The presence of larger-diameter roost trees in these stands was likely the result of leaving live or dead trees during timber harvests. This resulted in roosting trees nested in the same forested stands used as foraging habitat by this species, as supported by 2nd-and 3rd-order habitat analyses. However, these stands were not the only habitats used. Diversity in available habitats across the landscape also appeared to be beneficial to foraging in this species, as evidenced by the results of 3rd-order habitat analyses. Bats were observed using all habitats when foraging, and the mean distances of bat locations to all habitats within home ranges were not different than expected under random use.
Location of home ranges of long-legged myotis in this study was nonrandom across the landscape, with home ranges of males, pregnant females, and lactating females situated closest to mid-slope landscape positions. Extensive use of mid-slope landscape positions for both foraging and roosting is counter to previous studies of long-legged myotis that found these bats to select both upslope and riparian habitats (Baker and Lacki 2006; Ormsbee and McComb 1998) . In the populations we studied, mid-slope positions were where most of the roosts of long-legged myotis were recorded, where the highest abundance of moths was observed, and where overall insect biomass was greatest in black-light trap captures. Because moths were the most common prey item observed in fecal pellets of longlegged myotis, we suggest that this species selected foraging habitats based on both the abundance of moths and their proximity to available roosts. Our findings are consistent with Whitaker's (1994) suggestion that the 1st decision bats make during foraging is to select what habitats across the landscape in which to forage, and that this selection is a function the abundance of preferred insect prey in those habitats, that is, lepidoterans in the case of long-legged myotis. In north-central Idaho, choosing to forage at mid-slope landscape positions is likely a primary decision made by long-legged myotis, with selection of prey within those habitats potentially a secondary decision. We postulate that this secondary decision also is why about 50% of fecal pellets of long-legged myotis were composed of taxa other than Lepidoptera.
Conservation of roosting and foraging habitats of forestdwelling bats, including long-legged myotis, needs to address spatial considerations. Based upon flight capabilities, a species of bat can travel only so far to efficiently commute between foraging and roosting habitats (Duchamp et al. 2007; Racey and Entwistle 2003) . For example, Saunders and Barclay (1992) demonstrated that the long-legged myotis possesses values for wing loading and aspect ratio at the lower end of the range of values for insectivorous bats, implying relatively slow, maneuverable flight that would not be energetically efficient across long distances (Norberg 1981; Norberg and Rayner 1987; Saunders and Barclay 1992) . This explains perhaps, in part, why these bats roosted and located their home ranges in close proximity to one another at mid-slope landscape positions where the abundance of moth prey was highest.
